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Our anatomical findings are similar to those of Tanagho & Pugh (1963) : the lower ureter consists of an intravesical part situated below the bladder mucosa and between the detrusor muscles, a juxtavesical part situated outside the bladder and covered only by Waldeyer's sheath, and an extravesical part not surrounded by extrinsic muscles. Three muscle layers, superficial, deep and Waldeyer's, overlie the intravesical ureter. The superficial has two parts, a layer of longitudinal muscle fibres situated toward the midline and a reticular layer diverging laterally. The deep muscle layer runs transversely across the ureter and Waldeyer's sheath, situated deep to the deep muscle layer, and consists of fine muscle fibres running parallel to and surrounding the intravesical and juxtavesical parts of the ureter. Between the deep layer and Waldeyer's sheath is situated a thin connective tissue layer containing occasional muscle bundles.
Seven isolated adult human cadaver bladders were studied, 5 male and 2 female. The bladder and 10 cm of each ureter were removed and the bladder filled with saline and indigocarmine. Fine open-ended catheters were introduced into the open ends of the ureters and urethra (Fig 1) and with a constant intravesical pressure of 50 mmHg the muscle bundles overlying the back of the intravesical ureter were dissected and divided. Reflux was observed and recorded by a rise of intraureteric pressure.
When all muscle layers overlying the intravesical part of the ureter were incised down to the ureter and along the whole length of the intravesical portion of the ureter and in the line of the ureter, reflux occurred. When these muscles were repaired by sutures, reflux was prevented. When, the division of the muscles was limited to part of the intravesical portion of the ureter, reflux occurred from the bladder up to the point of division; but reflux into the extravesical portion of the ureter did not occur if a band 5 mm in width was left intact over the intravesical part of the ureter (Fig 2) . When this band was divided, reflux occurred along the whole of the ureter. Similar results were obtained when the muscle divisions were limited to each of the individual layers, either superficial, deep or connective tissue, so that each of these layers alone seemed adequate for maintainance of ureterovesical competence.
Except in one out of ten experiments, reflux followed complete division of all layers posterior to the intravesical ureter. In this exception reflux did not occur when the layers overlying the intramural ureter were incised, or even when the muscle of the ureteric wall itself was divided transversely down to the mucosa across the visible posterior two-thirds of its circumference; this would suggest that there is no antireflux mechanism in the ureteric wall itself. Only when the ureter was freed from the parallel muscle fibres of Waldeyer's sheath, forming the sides of its bed, did reflux occur and this was prevented when these particular muscle bundles were sutured back to the ureter. The underlying mechanism in the case of this exception is not fully understood, but contraction of the muscle fibres at the lateral margins of the ureter could flatten it and prevent reflux. When the bladder was opened and the intravesical portion of the ureter was dissected and elevated from its bed, reflux did not occui, but it did occur if this mobilized segment was resected flush with the bladder mucosa. Similarly, when the ureter was divided and reimplanted with a long segment protruding into the bladder lumen, reflux did not occur. Concentric compression of the free segment, as the bladder fills with urine, could be held to account for the absence of reflux after this no-tunnel uretero-neocystostomy (Sampson 1903) . In contrast, a no-tunnel mucosa-to-mucosa technique is complicated by reflux, but if the extra ureteric tissues are brought together by a single layer of unabsorbable sutures, as a buttress of at least 1 cm behind the ureter, reflux can be prevented (Fig 3) . It is recognized that oversuturing could produce ureteric obstruction and hence be responsible for preventing reflux; however, in these experiments fluid could be made to flow freely down the ureter into the bladder, and pressure measurements showed no difference above and below the site of the buttress. Tanagho et al. (1965) , using dogs, drew attento the importance of the trigonal muscle in respect of ureterovesical competence. The experiments described in the present paper do not entitle us to comment on the validity of this concept. However, there can be little doubt from our studies in human cadavers, that the structures on the back of the bladder which overlie the ureter are at least of equal importance.
Transperitoneal Ureterolithotomy [Abstract] by Trevor Sussman FRCS (Amersham General Hospital, Amersham)
Removal of ureteric calculi across the peritoneal cavity is direct, simple and safe. The usual indications for operative intervention prevail. A formal laparotomy is made, the small intestine packed away and the distended ureter with the contained stone is readily visible and/or palpable. A small incision in the posterior peritoneum is made over the stone or at a convenient site to which the stone can be milked. A minimal longitudinal incision in the ureter allows the stone to be removed easily. A bougie is passed into the bladder, the ureter closed with fine interrupted plain catgut sutures and the wound closed with drainage. The posterior peritoneum is not sutured to encourage any leak into the peritoneal cavity rather than the retroperitoneal tissues.
The approach was first used by Kneise (1935) .
Textbooks by Thomson-Walker (1948) , Turner & Rogers (1956) and Rob & Smith (1958) condemn the method because of the dangers of septic peritonitis and the difficulties of drainage. Boeminghaus (1954) and Nourse (1966) praise it. Cases have been written up by Robinson (1938), Michalowski & Modelski (1958) and Qvist et al. (1963) . The peritoneum offers a good defence against sepsis. Little or no trouble is usually seen from the frequent peritoneal soiling in urinary diversion operations. The ureter is little dissected and undergoes minimal trauma. Stones at all levels can be removed, as can multiple stones by multiple incisions or milking them to the one incision. Thomson-Walker J (1948) The progress of compensatory renal enlargement following removal of the other kidney has been well described. Albarran (1899), in his classical description of the process in the rat, divided it into three stages. In the first, the early post-operative period, an intense congestion occurs within the parenchyma, with findings closely resembling those of acute inflammation. Leukocytic infiltration of the interstitial tissues and dilatation of blood vessels are the prominent features during this period. Within seventy-two hours the epithelium of the tubules swells and individual cells start to multiply to the point of almost filling the lumina. This acute process shows group distribution particularly around blood vessels. After four to ten days the hypereemia and congestion gradually subside, leaving glomeruli and tubules enormously dilated in places, fringed with enlarged epithelial cells. In the second phase, between the tenth and twentieth days in the rat, active mitosis and growth occur. The changes first take place in groups again related to the vascular supply of the kidney. The process gradually spreads uniformly throughout the kidney until compensatory enlargement is complete. This third and final phase takes place in the rat between the thirtieth and fiftieth days.
Compensatory enlargement involves both hypertrophy and hyperplasia (Hinman 1926) . The number of nephrons never increases but the glomeruli can increase two to three times in diameter, and there is lengthening as well as hyperplasia of the supporting tissue and cells lining the tubules and collecting ducts. Glomerular filtration rate and renal blood flow increase and approximate to the anatomical findings in time (Welsh et al. 1944 , Fida 1960 , but tubular function reaches pre-operative levels within a very short period after nephrectomy, and seems to bear no relationship to the degree of anatomical alterations (Watschinger & Werner 1949 , Faulkner et al. 1960 , Fida & Cerruti 1960 .
Experimental studies have shown the rate and degree of compensatory renal enlargement to be proportional to the amount of renal tissue removed (Allen et al. 1935 , Hinman 1943 , McCreight & Sulkin 1959 ). Ablation appears to provide a greater stimulus for compensatory enlargement than interference with the function of the kidney. Following implantation of one ureter into the peritoneal cavity or into the inferior vena cava, increase in size of the contrala-
